In this paper, we examine the specification tests which have been proposed for fixed effects in binary panel data model, using several different data generating processes to evaluate the performance of the specification test in different situations. By simulations, we find the specification test based on moment conditions is able to outperform the Lagrange multiplier test proposed by Gurmu (1996) . JEL classification C12, C23, C52
Introduction
Binary panel data models remain of major interest in microeconometrics. This paper examines the specification tests for fixed effects in binary panel data model.
The binary panel data model is in the following form:
where 1(·) denotes the indicator function that equals one if · is true and zero otherwise, y it is an observed dependent variable, x it is a k × 1 vector of exogenous regressors, η i denotes the individual's fixed effects and v it is unobservable error term which is independently identical distributed with cdf F (x) across units and time periods, where F (x) is known and symmetric around 0.
In the binary panel data model (1) , fixed effects estimation suffers from inconsistency under the incidental parameters problem, first considered by Neyman and Scott (1948) . The incidental parameters problem persists in the binary panel data case because the nuisance parameters η i can not be separated from estimators of coefficients of interest. As both N and T increase, the increasing number of parameters to estimate means that the coefficients will have an asymptotic bias. Baltagi (1995) proposes an open problem in Econometric Theory, i.e. the following test for fixed effects in binary panel data model (1):
If H 0 is not reject, the estimation procedure is simple and utilizes the usual logit and probit procedures. However, if H 0 is rejected, the maximum likelihood procedure is complicated by the presence of the incidental parameters problem. Furthermore, Gurmu (1996) solves the open problem and proposes the lagrange multiplier (LM) test for the test problem H 0 by artificial regression, which is analogous to those used for tests in binary response model regression(BRMR) proposed by Davidson and MacKinnon(1984) , and shows LM ∼ χ 2 (N ) under the null hypothesis. Some discussions about test for fixed effects in binary panel data also can be found in Baltagi(1999) . Both Gurmu (1996) and Baltagi(1999) do not present the Monte Carlo simulations studies, LM test's small sample performance is unknown and will be tested in this paper through the use of Monte Carlo simulations.
For test problem (2) in binary panel data proposed by Baltagi(1995) , this paper also derives a test based on moment conditions, which asymptotic null distribution is the χ
2
(1) distribution. The test is applied to Monte Carlo simulations and its power is compared with LM test proposed by Gurmu(1996) .
The structure of the paper is organized as follows. Section 2 introduces the test statistic based on moment conditions and its large sample properties. In section 3, we report some Monte Carlo simulation results. Section 4 concludes the paper.
Specification test based on moment conditions
The framework of deriving the test statistic is similar to Mora and MoroEgido(2008). We assume that independent and identically distributed (i.i.d) observations (y it , x it ) are available,where i = 1, · · · , N ; t = 1, · · · , T. The following notation will be used:
From binary panel data model (1), we have
Em it (θ) = 0. To derive the test statistic, we consider the random variable
andβ is the vector of ML estimate subject to the restriction H 0 : (ii) In the neighborhood of true value θ 0 , |∂
Under the null hypothesis given in equation (2), when
converges to a chi squared distribution with one degree, wherê
Monte Carlo simulation study
In this section, we present a small Monte Carlo study to illustrate the performance of the above test statistic (3) proposed in Section 2. For comparison, we also report the finite sample sizes and powers of LM test proposed by Gurmu(1996) .
The simulation is based on the logit model
where the true parameter value is β = 1, x it is an exogenous variable and in-
and η i = ( The simulation results of our test based on moment(C M N T ), and Gurmu's test (LM) are reported in Table 1a and Table 1b On the above data generating process (DGP), if assuming F (x) is the Normal cdf, we also report the simulation results for a probit model in Table 2a and   Table 2b . The results are qualitatively similar to those for the logit model in the previous Table 1a and Table 1b . 
whereθ is the maximum likelihood estimator under H 0 , we have
where
Under the conditions (i)-(iii) of Theorem 2.1, see the detailed proof of Theorem 2.3 in page 415, Lehmann(1983) , the ML estimatorθ satisfies that
f (x) denotes the first derivative of F (x), and
Inserting the asymptotic expansion of (N T )
and we know that random variables To obtain the a test statistic,a consistent estimator V must be proposed. The natural candidate for estimating V iŝ 4) we replace population moments by sample moments, it is a standard estimate of V following Newey-Tauchen methodology, detailed discussion can be found in Orme(1990) .
Based on (A.3),(A.4) and Slutsky' Theorm, the test statistic proposed 
